General Procedures: NMR spectra were obtained on a Bruker 400 (399.96 MHz for 1 H; 100.57
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Synthesis and characterization of mesylate substrates (Table 1) :
To a Schlenk flask containing a solution of alcohol 5-OH 2 (75.1 mg, 0.347 mmol, 1.0 equiv) in CH2Cl2 (0.32 mL) was added pyridine (0.14 mL, 1.74 mmol, 5.0 equiv), and methanesulfonyl chloride (0.040 mL, 0.521 mmol, 1.5 equiv) and the resulting mixture was stirred at room temperature overnight. The reaction mixture was quenched with H2O (4 mL) and CH2Cl2 (20 mL) and transferred to a separatory funnel. The resulting mixture was extracted with 10% aqueous HCl (2 x 20 mL), saturated aqueous NaHCO3 (1 x 20 mL) and brine (1 x 20 mL). The organic layer was dried over MgSO4, filtered, concentrated and chromatographed on a silica gel column using 80/20 hexanes/EtOAc (Rf = 0.26 in 80% hexanes/20% ethyl acetate) to afford the product as a clear oil (52.6 mg, 51% yield). 3 Hz, 1H), 6.60-6.56 (multiple peaks, 2H), 3 .79 (s, 3H), 3.18 (s, 3H). 13 To a Schlenk flask containing a solution of alcohol 6-OH 2 (67.0 mg, 0.272 mmol, 1.0 equiv) in CH2Cl2 (0.25 mL) was added pyridine (0.11 mL, 1.36 mmol, 5.0 equiv), and methanesulfonyl chloride (0.03 mL, 0.408 mmol, 1.5 equiv) and the resulting mixture was stirred at room temperature overnight. The reaction mixture was quenched with H2O (4 mL) and CH2Cl2 (20 mL) and transferred to a separatory funnel. The resulting mixture was extracted with 10% aqueous HCl (2 x 20 mL), saturated aqueous NaHCO3 (1 x 20 mL) and brine (1 x 20 mL). The organic layer was dried over MgSO4, filtered, concentrated and chromatographed on a silica gel column using 70/30 hexanes/EtOAc (Rf = 0.29 in 70% hexanes/30% ethyl acetate) to afford the product as a white solid (47.1 mg, 53% yield); mp = 162-164 °C. 1 H NMR (CDCl3): δ 7.39 (dd, J = 8.0, 1. 6 Hz, 1H), 7.21 (t, J = 7.9 Hz, 1H), 7.09 (t, J = 7.6 Hz, 1H), 6 .90 (dd, J = 8.2, 1. 6 Hz, 1H), 6.83 (d, J = 8.7 Hz, 1H), 6.65 (d, J = 2.7 Hz, 1H), 6 .57 (dd, J = 8.7, 2.8 Hz, 1H), 3 .88 (s, 3H), 3 .84 (s, 3H), 3 .23 (s, 3H). 13 
Synthesis and characterization of mesylate substrates (Table 2):
To a Schlenk flask containing a solution of alcohol 8-OH 2 (679 mg, 3.41 mmol, 1.0 equiv) in CH2Cl2 (3.1 mL) was added pyridine (1.4 mL, 17.0 mmol, 5.0 equiv), and methanesulfonyl chloride (0.39 mL, 5.11 mmol, 1.5 equiv) and the resulting mixture was stirred at room temperature overnight. The reaction mixture was diluted with H2O (10 mL) and CH2Cl2 (25 mL) and transferred to a separatory funnel. The resulting mixture was extracted with saturated aqueous NH4Cl (3 x 20 mL), dried over MgSO4, and filtered through a pad of celite/charcoal using a 60 mL frit and eluting with EtOAc (80 mL), The filtrate was concentrated and 
General procedures for Arylations (Tables 1-2 and 4-6):
General Procedure (A) for intramolecular C-H Arylations:
Pd(OAc)2 was weighed into a 20 mL scintillation vial. The vial was taken into the glove box and dcype, Rb2CO3, and CsOPiv (with or without as indicated) were added. A solution of substrate in toluene (or xylene) was added to this mixture. The vial was sealed with a Teflon lined cap, taken out of the glove box and the reaction mixture was allowed to stir at the indicated temperature for the indicated time. The reaction mixture was cooled to room temperature and filtered through a 1.5 inch plug of silica gel, eluting with Et2O (100 mL). The filtrate was concentrated and chromatographed on a silica gel column to afford the product.
General Procedure (B) for intramolecular C-H Arylations:
Pd(OAc)2 was weighed into in a 20 mL scintillation vial. The vial was taken into the glove box and dcype, Rb2CO3, CsOPiv (with or without as indicated) and a solution of substrate in toluene (or xylene) were added. The vial was sealed with a Teflon lined cap, taken out of the glove box and the reaction mixture was allowed to stir at the indicated temperature for the indicated time.
The reaction mixture was cooled to room temperature and filtered through a 1.5 inch plug of silica gel, eluting with EtOAc (100 mL). The filtrate was concentrated and chromatographed on a silica gel column to afford the product.
General Procedure (C) for intermolecular C-H Arylations with preformed mesylates:
Mesylate and Pd(OAc)2 were weighed into in a 20 mL scintillation vial. The vial was taken into the glove box and dcype, Cs2CO3, CsOPiv, azole substrate and toluene were added. The vial was sealed with a Teflon lined cap, taken out of the glove box and the reaction mixture was allowed to stir at 120 °C for the indicated time. The reaction mixture was cooled to room temperature and filtered through a 1.5 inch plug of silica gel, eluting with Et2O (100 mL). The filtrate was concentrated and chromatographed on a silica gel column to afford the product.
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General Procedure (D) for intermolecular sequential Mesylation/C-H Arylations:
To a 20 mL scintillation vial containing the aryl alcohol and a magnetic stirbar was added mesic anhydride and solvent (toluene or xylene) in the glove box. To the mixture was added 2,4,6trimethylpyridine. The vial was sealed with a Teflon lined cap and taken out of the glove box and allowed to stir at 120 °C for 3 h. The sealed vial was allowed to cool to room temperature and taken into the glove box.
To another 20 mL scintillation vial containing Pd(OAc)2 was added dcype, Cs2CO3, CsOPiv, azole substrate and toluene in the glove box. To this mixture was added the solution of the mesylate obtained in the first step (mesylate solution was filtered through a pipet plug of celite). The vial containing all the reagents was sealed with a Teflon lined cap, taken out of the glove box and the reaction mixture was allowed to stir at 120 °C for the indicated time. The reaction mixture was cooled to room temperature and filtered through a 1.5 inch plug of silica gel, eluting with Et2O (100 mL). The filtrate was concentrated and chromatographed on a silica gel column to afford the product.
General Procedure (E) for Intramolecular sequential Mesylation/C-H Arylations:
To a 20 mL scintillation vial containing the alcohol and a magnetic stirbar was added mesic anhydride and solvent (toluene or xylene) in the glove box. To the mixture was added 2,4,6trimethylpyridine. The vial was sealed with a Teflon lined cap and taken out of the glove box and allowed to stir at 120 °C for 3 h. The sealed vial was allowed to cool to room temperature and taken into the glove box.
To another 20 mL scintillation vial containing Pd(OAc)2 was added dcype, Rb2CO3, and solvent (toluene or xylene) in the glove box. To this mixture was added the solution of the mesylate obtained in the first step (mesylate solution was filtered through a pipet plug of celite). The vial containing all the reagents was sealed with a Teflon lined cap, taken out of the glove box and the reaction mixture was allowed to stir at the indicated temperature for the indicated time. The reaction mixture was cooled to room temperature and filtered through a 1.5 inch plug of silica gel, eluting with Et2O (100 mL). The filtrate was concentrated and chromatographed on a silica gel column to afford the product. Table 1 Following general procedure A, 5-OMs (109 mg, 0.369 mmol, 1.0 equiv), Pd(OAc)2 (8.27 mg, 0.037 mmol, 0.10 equiv), dcype (31.2 mg, 0.074 mmol, 0.20 equiv), Rb2CO3 (128 mg, 0.554 mmol, O MeO (5a) S13 1.5 equiv) and anhydrous toluene (1.5 mL) were combined in a 20 mL scintillation vial. The reaction mixture was allowed to stir at 120 °C for 19 h. Chromatography on a silica gel column using 98/2 hexanes/EtOAc (Rf = 0.46 in 98% hexanes/2% ethyl acetate) yielded product 5a as a white solid (65.7 mg, 90% yield). 1 
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Procedures and Spectral Characterization of Arylation products in Table 2 Following general procedure Table 4 Following general procedure C, 4-methoxy phenyl mesylate (15-OMs) (152 mg, 0.750 mmol, 1. 3.90 (s, 3H). The spectroscopic data is consistent with previous literature reports. 5 Following general procedure C, 3,4-dimethoxy phenyl mesylate (16-OMs) (174 mg, 0.750 mmol, . The spectroscopic data is consistent with previous literature reports. 7 Following general procedure C, 3 Hz, 2H), 3.89 (s, 3H). The spectroscopic data is consistent with previous literature reports. 9 Table 5 Following general procedure D, 4-methoxy phenol (15-OH) (93.1 mg, 0.750 mmol, 1.5 equiv), mesic anhydride (133 mg, 0.765 mmol, 1.53 equiv), 2,4,6-trimethylpyridine (90.9 mg, 0.750 mmol, 1.5 equiv), and toluene (3.0 mL) were combined for the first step. 94 (s, 3H) . The spectroscopic data is consistent with previous literature reports. 7 Following general procedure D, 3,4-methylenedioxy phenol (18-OH) (104 mg, 0.750 mmol, 1.5 equiv), mesic anhydride (133 mg, 0.765 mmol, 1.53 equiv), 2,4,6-trimethylpyridine (90.9 mg, 0.750 mmol, 1.5 equiv), and toluene (3.0 mL) were combined for the first step. 82 (s, 3H) . The spectroscopic data is consistent with previous literature reports. 5 Following general procedure D, 2-naphthol (22-OH) (108 mg, 0.750 mmol, 1.5 equiv), mesic anhydride (133 mg, 0.765 mmol, 1.53 equiv), 2,4,6-trimethylpyridine (90.9 mg, 0.750 mmol, 1.5 equiv), and toluene (3.0 mL) were combined for the first step. . The spectroscopic data is consistent with previous literature reports. 10 Table 6 Following general procedure E, 1-OH 
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2H), 7.34 (t, J = 7.5 Hz, 1H), 7.29-7.26 (m, 1H), 2.53 (s, 3H). The spectroscopic data is consistent with previous literature reports. 2 Following general procedure E, 7-OH (102 mg, 0.500 mmol, 1.0 equiv), mesic anhydride (88.8 mg, 0.510 mmol, 1.02 equiv), 2,4,6-trimethylpyridine (60.6 mg, 0.500 mmol, 1.0 equiv), and xylene (2.0 mL) were combined for the first step.
Following general procedure E, the solution of the mesylate obtained in the first step was combined with Pd(OAc)2 (11.2 mg, 0.050 mmol, 0.10 equiv), dcype (42.3 mg, 0.100 mmol, 0.20 equiv), Rb2CO3 (173 mg, 0.750 mmol, 1.5 equiv), and anhydrous xylene (1.0 mL) were combined in a 20 mL scintillation vial. The reaction mixture was allowed to stir at 120 °C for 19 h. (1.9 mg, 0.008 mmol, 0.10 equiv), dcype (7.1 mg, 0.017 mmol, 0.20 equiv), Cs2CO3 (41 mg, 0.126 mmol, 1.5 equiv), CsOPiv (21.6 mg, 0.092 mmol, 1.1 equiv), and anhydrous toluene (0.34 mL)
were combined in a 4 mL scintillation vial. The reaction mixture was allowed to stir at 120 °C for 17 h. The reaction mixture was allowed to cool to room temperature and then diluted with EtOAc. Gas chromatographic analysis of the crude reaction mixture showed 56% and 47% calibrated yields (against hexadecane as the internal standard) of 15a and 15c respectively (15a: 15c = 1.2:1).
Following general procedure C, 15-OMs (17.0 mg, 0.084 mmol, 1.0 equiv), p-MeC6H4OMs (15.6 mg, 0.084 mmol, 1.0 equiv), benzoxazole (10.0 mg, 0.084 mmol, 1.0 equiv), Pd(OAc)2 (1.9 mg, 0.008 mmol, 0.10 equiv), dcype (7.1 mg, 0.017 mmol, 0.20 equiv), Cs2CO3 (41 mg, 0.126 mmol, 1.5 equiv), CsOPiv (21.6 mg, 0.092 mmol, 1.1 equiv), and anhydrous toluene (0.34 mL) were combined in a 4 mL scintillation vial. The reaction mixture was allowed to stir at 120 °C for 17 h.
The reaction mixture was allowed to cool to room temperature and then diluted with EtOAc.
Gas chromatographic analysis of the crude reaction mixture showed 66% and 50% calibrated The reaction mixture was allowed to cool to room temperature and then diluted with EtOAc.
Gas chromatographic analysis of the crude reaction mixture showed 56% and 25% calibrated yields (against hexadecane as the internal standard) of 15-Ar and 15a respectively (15-Ar: 15a = 2.2:1).
Following general procedure C, 15-OMs (17.0 mg, 0.084 mmol, 1.0 equiv), p-CF3C6H4OMs (20.2 mg, 0.084 mmol, 1.0 equiv), benzoxazole (10.0 mg, 0.084 mmol, 1.0 equiv), Pd(OAc)2 (1.9 mg, 0.008 mmol, 0.10 equiv), dcype (7.1 mg, 0.017 mmol, 0.20 equiv), Cs2CO3 (41 mg, 0.126 mmol, 1.5 equiv), CsOPiv (21.6 mg, 0.092 mmol, 1.1 equiv), and anhydrous toluene (0.34 mL) were combined in a 4 mL scintillation vial. The reaction mixture was allowed to stir at 120 °C for 17 h.
Gas chromatographic analysis of the crude reaction mixture showed 21% and 5% calibrated 
